(Y9) 




(12) 



(43) Date of publication: 

14.03.2001 Bulletin 2001/11 

(21) Application number: 00307199.0 

(22) Date of filing: 22.08.2000 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets (11) EP 1 083 379 A1 

EUROPEAN PATENT APPLICATION 

(51) Int. ci7: F16M 7/00 



(84) 


Designated Contracting States: 


• NImltyongskul, Paitoon 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Mukwonago, Wl 53149 (US) 




MC NL PT SE 


• Vara, Carmine Foster, Jr. 




Designated Extension States: 


New Berlin, Wisconsin 53151 (US) 




AL LT LV MK RO Si 


• Wendt, Randolph N. 
Milwaukee, Wisconsin 53207 (US) 


(30) 


Priority: 08.09.1999 US 392005 


♦ Gruber, Gene Anthony 


(71) 




Watertown, Wisconsin 53094 (US) 


Applicant: 




GENERAL ELECTRIC COMPANY 


(74) Representative: 




Schenectady, NY 12345 (US) 


Pedder, James Cuthbert et al 


(72) 




GE London Patent Operation, 


Inventors: 


Essex House, 


• 


Murray, Thomas Robert 


12/13 Essex Street 




Delafield, Wisconsin 53018 (US) 


London WC2R 3AA (GB) 



(54) Leveling and securing apparatus 

(57) An apparatus for securing and leveling equip- 
ment is described. The apparatus includes an anchor 
bolt (46) installed through a center of an aligning device 
(14). Vertical and lateral adjustments of the equipment 
are facilitated. The aligning device (14) includes a hol- 
low adjuster (18) that is threaded within the equipment 
to raise or lower the equipment. The anchor bolt (48) 
has clearance for lateral motion within the aligning 
device (14) and the adjuster (1 8) is able to tilt at a spher- 
ical joint connection (38) with a leveling pad (20). The 
location of the anchor assembly in the center of the 
aligning device (14) facilitates leveling and alignment of 
the anchored equipment without causing distortion of 
the equipment and without the use of spacers. 
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Description 

[0001] This invention relates generally to leveling 
apparatuses and. more particularly, to an apparatus for 
securing and leveling equipment and machinery. 5 
[0002] Equipment often must be secured to a floor 
or wall for stability, for seismic reasons or for maintain- 
ing alignment with other equipment. In addition to 
anchoring, some equipment requires adjustment during 
or after field installation, for instance, to level the equip- io 
ment or to align the equipment with other equipment. 
[0003] It is common to align or level equipment 
using adjusters installed adjacent the equipment 
anchors. Adjustment in this manner, however, applies 
torque to the equipment relative to the anchoring. Such i5 
torque could distort the equipment. Although spacers or 
shims are commonly used to control distortion, the 
exact height of the appropriate spacer or shim is not 
known before the need for it has arisen. Therefore, a 
large variety of spacers or shims is kept in inventory. 20 
[0004] Accordingly, it would be desirable to elimi- 
nate the distortion of anchored equipment resulting 
from leveling or alignment, it also would be desirable to 
level or align equipment without having to maintain 
spacers or shims in inventory. 25 
[0005] In one exemplary embodiment of the present 
invention, a leveling and securing apparatus includes an 
anchor bolt installed through a center of an aligning 
device and into a floor. The aligning device includes a 
hollow adjuster threaded through a section or extension 30 
of the equipment. The aligning device also includes a 
leveling pad positioned on the floor and on which the 
adjuster rests. The adjuster and leveling pad contact 
each other with matched spherical surfaces. The 
anchor bolt is installed through the adjuster and leveling 35 
pad and has clearance for lateral motion within the 
aligning device. The equipment is raised or lowered by 
threading the adjuster up or down within the equipment. 
Lateral adjustment of the equipment is facilitated by the 
freedom of the anchor bolt to move laterally within the 40 
aligning device and leveling pad. 

[0006] The above described leveling and securing 
apparatus facilitates leveling of equipment without spac- 
ers or shims. Also, due to the location of the anchor bolt 
in the center of the aligning device, anchored equipment 4S 
is leveled and aligned without distortion of the equip- 
ment, 

[0007] The invention will now be described in 
greater detail by way of example, with reference to the 
drawings in which: so 

Figure 1 is an exploded perspective view of one 
embodiment of a leveling and securing apparatus 
according to the present invention. 

55 

Figure 2 is an eievational view of the leveling and 
securing apparatus Illustrated in Figure 1 . 
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[0008] In one embodiment and as shown in Figure 
1 , an apparatus 1 0 for leveling and securing an object or 
equipment 12 includes an aligning device 14 and an 
anchor assembly 16 that extends coaxially within align- 
ing device 14. Aligning device 14 includes a hollow 
adjuster 18 and a leveling pad 20. Adjuster 18 includes 
a threaded outer surface 22 extending through a 
threaded opening 24 in equipment 12. Adjuster 18 also 
includes a beveled bottom 26 and an upper ring of pro- 
jections 28. A washer 30 rests upon, but is not attached 
to, upper ring of projections 28. Upper ring of projec- 
tions 28 includes a projection ring diameter 32 and 
washer 30 includes a washer diameter 34 that is larger 
than projection ring diameter 32. Leveling pad 20 is flat- 
bottomed, annular and includes a central depression 
36, into which beveled bottom 26 of adjuster 1 8 fits to 
form a spherical joint 38. Aligning device 14 also 
includes a lock ring 40 including a threaded inner sur- 
face 42 that is threaded upon threaded outer surface 22 
of adjuster 18. Lock ring 40 also includes a grooved 
outer surface 44. 

[0009] Anchor assembly 1 6 includes an anchor bolt 
46 that extends through washer 30, adjuster 1 8 and lev- 
eling pad 20 into a floor or anchoring surface 48. Align- 
ing device 14 includes an interior surface 50 that 
defines a passage 52 through aligning device 14 and 
through which anchor bolt 46 extends. Passage 52 has 
a passage diameter 54 and anchor bolt 46 has a bolt 
diameter 56 that is smaller than passage diameter 54. 
Anchor bolt 46 includes a threaded upper portion 58 
upon which a nut 60 is threaded. An installation kit 62 
includes a drill bushing 64, an adjuster tool 66 and an 
alignment tool 68, 

[0010] Referring to Figure 2, apparatus 10 is 
installed and used in the following manner. Leveling pad 
20 is placed upon floor 48 and is centered at the loca- 
tion into which anchor bolt 46 is to be installed. Adjuster 
18 is threaded through equipment 12 using adjustertool 
66 and is connected to leveling pad 20 at spherical joint 
38. Drill bushing 64 is inserted into adjuster 18 to facili- 
tate drilling a hole 70 into floor 48. Washer 30 is 
installed onto anchor bolt 46 and anchor bolt 46 is 
inserted through adjuster 18 and leveling pad 20 into 
floor 48. Nut 60 is threaded on anchor bolt threaded 
upper portion 58, and anchor assembly 1 6 is hammered 
into hole 70. Alignment tool 68 is useful for installation in 
a corner (not shown) of floor 48 or other location inac- 
cessible to a drill (not shown) after equipment 12 has 
been put into place. Alignment tool 68 is inserted 
through adjuster 18 and is used to position equipment 
12 over a pre-drilled hole (not shown) in floor 48 for 
installation of anchor assembly 16. 
[0011] In use, apparatus 10 allows equipment 12 to 
be adjusted both vertically and laterally. Vertical adjust- 
ment is accomplished by threading adjuster 18 up or 
down within equipment 12. A spanner wrench (not 
shown) is applied to upper ring of projections 28 to raise 
or lower adjuster 18. After vertical adjustment, lock ring 
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40 is threaded on the threaded outer surface 22 of 
adjuster 18 and into frictional contact with equipment 12 
to maintain adjuster 18 and equipment 12 in their 
adjusted relative positions. Lock ring 40 is positioned by 
applying a spanner wrench (not shown) to grooved 5 
outer surface 44. Lateral adjustment is facilitated in two 
ways. Because passage diameter 54 is larger than bolt 
diameter 56, a degree of lateral movement of equipment 
12 is facilitated by the loose fit of anchor bolt 46 within 
passage 52. Also, spherical joint 38 permits tilting of lev- 10 
eling pad 20 relative to adjuster 18 and equipment 12, 
thus allowing equipment 12 to be leveled where floor 48 
is non-level. Washer 30 moves laterally with anchor 
assembly 16 while maintaining anchor assembly 16 at 
the desired vertical location relative to adjuster 18 and 75 
hole 70. 

[0012] For the sake of good order, various features 
of the invention are set out in the following clauses:- 

1 . A method for securing and leveling an object uti- 20 
lizing at least one leveling and securing apparatus 
including an anchor assembly and an aligning 
device, the aligning, device including an adjuster 
and a leveling pad configured to be connected to 
each other by a spherical joint, the aligning device 25 
further including an interior surface defining a pas- 
sage through the adjuster and the leveling pad. the 
anchor assembly including an anchor bolt for instal- 
lation through the passage and into an anchoring 
surface, said method comprising the steps of: 30 

connecting the leveling and securing apparatus 
to the object; 

placing the object in position to be secured; 35 

installing the anchor bolt through the passage 
of the aligning device and Into the anchoring 
surface; and 

40 

adjusting the location of the object. 

2. A method in accordance with Clause 1 wherein 
the step of connecting the leveling and securing 
apparatus to the object comprises the step of con- 4S 
necting the adjuster to the object. 



5. A method in accordance with Clause 4 wherein 
the step of threading the adjuster through the object 
comprises threading the adjuster through the object 
using an adjuster tool. 

6. A method in accordance with Clause 1 wherein 
the step of placing the object in position to be 
secured comprises the steps of: 

placing the leveling pad on the anchoring sur- 
face; and 

resting the adjuster on the leveling pad at the 
spherical joint. 

7. A method in accordance with Clause 1 wherein 
the step of placing the object in position to be 
secured comprises the step of inserting an align- 
ment tool through the adjuster and into a pre-drilled 
hole in the anchoring surface. 

8. A method in accordance with Clause 1 wherein 
the step of installing the anchor bolt through the 
passage of the aligning device and into the anchor- 
ing surface comprises the step of drilling a hole into 
the anchoring surface using a drill bushing inserted 
into the adjuster. 

9. A method in accordance with Clause 1 wherein 
the step of adjusting the location of the object com- 
prises the step of adjusting the adjuster relative to 
the object. 

10. A method in accordance with Clause 9 wherein 
the adjuster includes a threaded outer surface and 
the aligning device includes a lock ring including a 
threaded inner surface, and the step of adjusting 
the adjuster relative to the object comprises the 
steps of: 

threading the adjuster relative to the object; 
and 

threadedly engaging the lock ring on the 
adjuster threaded outer surface to immobilize 
the adjuster relative to the object. 



3. A method in accordance with Clause 2 wherein 
the adjuster includes a threaded outer surface and 

the step of connecting the adjuster to the object so 
comprises the step of threadedly connecting the 
adjuster to the object. 

4. A method in accordance with Clause 3 wherein 

the step of threadedly connecting the adjuster to ss 
the object comprises the step of threading the 
adjuster through the object. 



1 1 . A method in accordance with Clause 1 wherein 
the passage through the aligning device allows for 
movement of the anchor bolt within the passage 
and the step of adjusting the location of the object 
comprises the step of moving the object in a direc- 
tion approximately parallel to the anchoring surface. 

12. An apparatus for securing and leveling equip- 
ment, said apparatus comprising: 

an aligning device comprising an adjuster con- 
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nected to the equipment, a leveling pad posi- 
tioned on an anchoring surface and resting on 
said adjuster at a spherical joint, said adjuster 
and said leveling pad together connprising an 
aligning device interior surface defining a pas- 5 
sage through said aligning device; and 

an anchor assembly comprising an anchor bolt 
extending through said passage. 

10 

13. An apparatus in accordance with Clause 12 
wherein said adjuster comprises a threaded outer 
surface for threadedly interacting with the equip- 
ment, 

15 

14. An apparatus in accordance with Clause 13 
wherein said aligning device further comprises a 
lock ring comprising a threaded inner surface for 
threadedly engaging said threaded outer surface of 
said adjuster. 20 

15. An apparatus in accordance with Clause 14 
wherein said lock ring further comprises a grooved 
outer surface. 

25 

16. An apparatus in accordance vyith Clause 12 
wherein said anchor bolt comprises a bolt diameter 
and said aligning device interior surface defines a 
passage diameter greater than said bolt diameter, 
said passage diameter thereby allowing said 30 
anchor bolt to move within said passage. 

17. An apparatus in accordance with Clause 16 
wherein said adjuster further comprises an upper 
ring of projections having a projection ring diame- 35 
ter, and said apparatus further comprises at least 
one washer mounted for movement with said 
anchor assembly and having a washer diameter 
larger than said projection ring diameter, said 
anchor bolt positioned through said washer and 40 
upper ring of projections. 

18. An apparatus in accordance with Clause 17 
wherein said anchor bolt further comprises a 
threaded upper portion threadedly engaged by a 45 

nut for adjusting said anchor bolt relative to said 
aligning device and the anchoring surface. 

19. An apparatus in accordance with Clause 12 fur- 
ther comprising a drill bushing, an adjuster tool and so 
an alignment tool. 

20. An apparatus in accordance with Clause 12 
wherein said spherical joint between said adjuster 
and said leveling pad permits tilting of said leveling 55 
pad relative to said adjuster and relative to the 
equipment, for leveling the equipment on a non- 
level floor surface. 



Claims 

1. A method for securing and leveling an object utiliz- 
ing at least one leveling and securing apparatus 
including an anchor assembly and an aligning 
device, the aligning, device including an adjuster 
and a leveling pad configured to be connected to 
each other by a spherical joint, the aligning device 
further including an interior surface defining a pas- 
sage through the adjuster and the leveling pad, the 
anchor assembly including an anchor bolt for Instal- 
lation through the passage and into an anchoring 
surface, said method comprising the steps of: 

connecting the leveling and securing apparatus 
to the object; 

placing the object in position to be secured; 

installing the anchor bolt through the passage 
of the aligning device and into the anchoring 
surface; and 

adjusting the location of the object. 

2. A method in accordance with Claim 1 wherein the 
step of connecting the leveling and securing appa- 
ratus to the object comprises the step of connecting 
the adjuster to the object. 

3. A method in accordance with Claim 2 wherein the 
adjuster includes a threaded outer surface and the 
step of connecting the adjuster to the object com- 
prises the step of threadedly connecting the 
adjuster to the object. 

4. A method in accordance with Claim 3 wherein the 
step of threadedly connecting the adjuster to the 
object comprises the step of threading the adjuster 
through the object. 

5. A method in accordance with Claim 4 wherein the 
step of threading the adjuster through the object 
comprises threading the adjuster through the object 
using an adjuster tool. 

6. An apparatus for securing and leveling equipment, 
said apparatus comprising: 

an aligning device comprising an adjuster con- 
nected to the equipment, a leveling pad posi- 
tioned on an anchoring surface and resting on 
said adjuster at a spherical joint, said adjuster 
and said leveling pad together comprising an 
aligning device interior surface defining a pas- 
sage through said aligning device; and 

an anchor assembly comprising an anchor bolt 
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extending through said passage. 

7. An apparatus in accordance with Claim 6 wherein 
said adjuster comprises a threaded outer surface 
for threadedly interacting with the equipment. 5 

8. An apparatus in accordance with Claim 6 or 7 
wherein said aligning device further comprises a 
lock ring comprising a threaded inner surface for 
threadedly engaging said threaded outer surface of io 

said adjuster. 

9. An apparatus in accordance with Claim 8 wherein 
said lock ring further comprises a grooved outer 
surface. is 

10. An apparatus in accordance with any one of Claims 
6 to 9 wherein said anchor bolt comprises a bolt 
diameter and said aligning device interior surface 
defines a passage diameter greater than said boft 20 
diameter, said passage diameter thereby allowing 
said anchor bolt to move within said passage. 
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